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(54) LAMINATED CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an equivalent 
series inductance of a laminated capacitor. 
SOLUTION: Lead-out electrodes 42-47, 54-59 of internal 
electrodes 40 and 41 are led out above four side 
surfaces 34-37 of a capacitor main body 38, 
respectively, and external terminal electrodes 48-53, 60- 
65 connected electrically to the lead-out electrodes 42- ^2 
47, 54-59, respectively, are provided on the four side 
surfaces 34-37. Here, external terminal electrodes 
connected to different internal electrodes are so provided 
as to be adjacent to each other alternately. In this way, 
the currents flowing in the internal electrodes 40 and 41 
are diverged respectively, so that the magnetic flux 
which is produced related to a current is canceled to 
reduce an equivalent series inductance. 



M 
/ 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 



28.01.1999 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAv7a4ARDA41 1 144996P1 .htm 1/3 1/2006 



Searching PA J Page 2 of 2 

the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2991 1 75 

[Date of registration] 15.10.1 999 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9Jpdl.ncipi.go jp/PAl/result/detai^^ 1/31/2006 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 1 1-144996 

(43)Date of publication of application : 28.05.1999 

(51)lnt.CI. H01G 4/30 



(21) Application number : 09-306717 (71)Applicant : MURATA MFG CO LTD 

(22) Date of filing : 10.11.1997 (72)lnventor : NAITO YASUYUKI 

TANIGUCHI MASAAKI 
KURODA TAKAKAZU 
KONDO TAKANORI 



(54) LAMINATED CAPACITOR 




(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an equivalent series inductance of a 
laminated capacitor. 

SOLUTION: Lead-out electrodes 42-47, 54-59 of internal electrodes 40 and 41 
are led out above four side surfaces 34-37 of a capacitor main body 38, 
respectively, and external terminal electrodes 48-53, 60-65 connected electrically 
to the lead-out electrodes 42-47, 54-59, respectively, are provided on the four 



side surfaces 34-37. Here, external terminal electrodes connected to different 
internal electrodes are so provided as to be adjacent to each other alternately. In 
this way, the currents flowing in the internal electrodes 40 and 41 are diverged 
respectively, so that the magnetic flux which is produced related to a current is 
canceled to reduce an equivalent series inductance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the body of a capacitor of the shape of a rectangular 
parallelepiped which has four side faces which connect between two principal 
planes which carry out phase opposite, and these principal planes. Said body of 
a capacitor It has two or more dielectric layers prolonged in the direction of said 
principal plane, and at least one pair of 1st and 2nd internal electrodes which 
counter mutually through said specific dielectric layer so that a capacitor unit may 
be formed. The drawer electrode pulled out even upwards is formed, said 1st and 
2nd internal electrodes - respectively - either of said side faces - at least one 
side of said 1st and 2nd internal electrodes As said drawer electrode, at least 
three drawer electrodes of said at least three side faces pulled out even upwards, 
respectively are respectively formed among said four side faces. The multilayer 
capacitor with which the external terminal electrode of said side face in which 
said drawer electrode was pulled out electrically connected to said drawer 
electrode upwards is prepared, respectively. 

[Claim 2] Said 1st internal electrode forms respectively 1st at least three drawer 
electrode of said at least three side faces pulled out even upwards, respectively 
among said four side faces as said drawer electrode. Said at least three side 
faces in which said 1st drawer electrode was pulled out respectively upwards 
The 1st external terminal electrode electrically connected to said 1st drawer 
electrode as said external terminal electrode is prepared, respectively. Said 2nd 
internal electrode As said drawer electrode, 2nd at least three drawer electrode 
of said at least three side faces pulled out even upwards, respectively is 



respectively formed among said four side faces. In a different location from the 
location in which said at least three side faces in which said 2nd drawer electrode 
was pulled out are tops respectively, and said 1st external terminal electrode was 
prepared The multilayer capacitor according to claim 1 with which the 2nd 
external terminal electrode electrically connected to said 2nd drawer electrode as 
said external terminal electrode is prepared, respectively. 
[Claim 3] Said 1st external terminal electrode is a multilayer capacitor of said four 
side faces in which said 1st internal electrode formed said 1st at least four 
drawer electrode of said four side faces pulled out even upwards, respectively, 
and said 1st drawer electrode was pulled out according to claim 2 formed 
upwards respectively. 

[Claim 4] Said 2nd external terminal electrode is a multilayer capacitor of said 
four side faces in which said 2nd internal electrode formed said 2nd at least four 
drawer electrode of said four side faces pulled out even upwards, respectively, 
and said 2nd drawer electrode was pulled out according to claim 2 or 3 formed 
upwards respectively. 

[Claim 5] Said all 1st external terminal electrode is a multilayer capacitor 
according to claim 2 to 4 arranged so that said 2nd external terminal electrode 
may be adjoined on each aforementioned side face in which the 1st external 
terminal electrode concerned was prepared. 

[Claim 6] Said all 1st external terminal electrode and said all 2nd external 
terminal electrode are a multilayer capacitor according to claim 5 arranged by 
turns through said four side faces. 

[Claim 7] It is the multilayer capacitor according to claim 1 to 6 with which the 
number of the parts of said 1st internal electrode and said 2nd internal electrode 
which counter is made into plurality so that said two or more capacitor units in 
which parallel connection was carried out by at least one side of said 1st and 2nd 
external terminal electrodes may be formed. 

[Claim 8] Said one [ at least ] drawer electrode of said 1st and 2nd internal 
electrodes is a multilayer capacitor according to claim 1 to 7 currently pulled out 



by at least two on said at least one side face. 

[Claim 9] It has further the 3rd internal electrode which counters through said 
specific dielectric layer at least to one side of said 1st and 2nd internal electrodes. 
Said 3rd internal electrode Said side face in which formed 3rd at least two drawer 
electrode of said at least two side faces pulled out even upwards, respectively, 
and said 3rd drawer electrode was pulled out respectively upwards The 
multilayer capacitor according to claim 1 to 8 with which the 3rd external terminal 
electrode electrically connected to said 3rd drawer electrode is prepared, 
respectively. 

[Claim 10] Said all 1st external terminal electrode, said all 2nd external terminal 
electrode, and said all 3rd external terminal electrode are a multilayer capacitor 
according to claim 9 arranged while repeating the same array sequence through 
said four side faces. 

[Claim 11] For the external terminal electrode which makes common said internal 
electrode connected to this, said all external terminal electrodes are multilayer 
capacitors according to claim 1 to 10 arranged so that each other may not be 
adjoined. 

[Claim 12] Said external terminal electrode is a multilayer capacitor of said four 
side faces according to claim 1 to 1 1 formed upwards, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayer capacitor which 
may be especially applied advantageously in a high frequency circuit about a 
multilayer capacitor. 
[0002] 

[Description of the Prior Art] There are some which were indicated by JP,2- 
25621 6,A as a conventional multilayer capacitor interesting for this invention. 
Here, the multilayer capacitor 1 as shown in drawing 15 thru/or drawing 1717 is 
indicated. Drawing 15 is the top view showing the appearance of a multilayer 
capacitor 1, drawing 16 is the top view in which having the 1st cross section and 
showing the internal structure of a multilayer capacitor 1, and drawing 17 is the 
top view showing the internal structure of a multilayer capacitor 1 with the 2nd 
cross section where the 1 st cross sections differ. 

[0003] The multilayer capacitor 1 is equipped with the body 8 of a capacitor of the 
shape of a rectangular parallelepiped which has four side faces 4, 5, 6, and 7 
which connect between two principal planes 2 and 3 which carry out phase 
opposite, these principal planes 2, and 3 as the appearance is shown in drawing 
15 . The body 8 of a capacitor was prolonged in the direction of principal planes 2 
and 3, for example, is equipped with two or more dielectric layers 9 which consist 
of a ceramic dielectric, and at least one pair of 1st and 2nd internal electrodes 10 
and 1 1 which counter mutually through the specific dielectric layer 9 so that a 
capacitor unit may be formed. 

[0004] Drawing 16 shows the cross section along which the 1st internal electrode 
10 passes as the 1st internal electrode 10 is shown in drawing 16 . Moreover, 
drawing 17 shows the cross section along which the 2nd internal electrode 1 1 
passes as the 2nd internal electrode 11 is shown in drawing 17 . Reduction- 



ization of an equivalence serial inductance (ESL) is attained so that this 
multilayer capacitor 1 may fit use in a RF region. 

[0005] Therefore, the 1st internal electrode 10 forms respectively the 1st four 
drawer electrode 12, 13, 14, and 15 of two side faces 4 and 6 which carry out 
phase opposite pulled out upwards, respectively. More, the drawer electrodes 12 
and 13 are pulled out even on a side face 4, and the drawer electrodes 14 and 
15 are pulled out by the detail even on the side face 6. Moreover, the 1st external 
terminal electrode 16, 17, 18, and 19 of the side faces 4 and 6 in which the 1st 
above-mentioned drawer electrode 12-15 was pulled out electrically connected to 
the drawer electrodes 12-15 of these 1st upwards is formed, respectively. That is, 
the external terminal electrodes 16 and 17 are connected to the drawer 
electrodes 12 and 13 on a side face 4, respectively, and the external terminal 
electrodes 18 and 19 are connected to the drawer electrodes 14 and 15 on the 
side face 6, respectively. 

[0006] On the other hand, the 2nd internal electrode 1 1 forms respectively the 
2nd four drawer electrode 20, 21 , 22, and 23 of two side faces 4 and 6 which 
carry out phase opposite pulled out upwards, respectively. It is pulled out by even 
different location from the location where the 1st drawer electrode 14 and 15 
which the location where the 1st drawer electrode 12 and 13 which the drawer 
electrodes 20 and 21 are on a side face 4, and was mentioned above at the 
detail was pulled out is pulled out by even different location, and the drawer 
electrodes 22 and 23 are on a side face 6 more, and was mentioned above was 
pulled out. 

[0007] Moreover, the 2nd external terminal electrode 24, 25, 26, and 27 of the 
side faces 4 and 6 in which the 2nd above-mentioned drawer electrode 20-23 
was pulled out electrically connected to the drawer electrodes 20-23 of these 2nd 
upwards is formed, respectively. That is, external terminal electrodes 24 and 25 
are connected to the drawer electrodes 20 and 21 on a side face 4, respectively 
in a different location from the location in which the 1st external terminal 
electrode 16 and 17 mentioned above was formed, and external terminal 



electrodes 26 and 27 are connected to drawer electrodes 22 and 23 on a side 

face 6, respectively in a different location from the location in which the 1st 

external terminal electrode 18 and 19 mentioned above was formed. 

[0008] Thus, if it is on two side faces 4 and 6, it is arranged so that two or more 

1st external terminal electrodes 16-19 and two or more 2nd external terminal 

electrodes 24-27 may adjoin each other by turns. 

[0009] 

[Problem(s) to be Solved by the Invention] The current which flows in this 
multilayer capacitor 1 is shown in drawing 18 in illustration with the top view 
equivalent to drawing 17 . In drawing 18 , the 1st internal electrode 10 is shown 
by the broken line, and the 2nd internal electrode 1 1 is shown by the continuous 
line, and after these have piled up, it is illustrated. 

[0010] In drawing 18 , the typical path and typical direction of a current are shown 
by the arrow head. As shown by these arrow heads, the current shall flow toward 
each of the 1st external terminal electrode 16-19 from each of the 2nd external 
terminal electrode 24-27 at the illustrated condition or the time. In addition, also 
when flowing conversely with a natural thing in an alternating current, it is. 
[001 1] When a current flows, induction of the magnetic flux it is decided in the 
direction of a current that the direction will be is carried out as everyone knows, 
therefore a self-inductance component arises. In drawing 18 , in the center 
section 28 of the internal electrodes 10 and 1 1 shown by O, since a current flows 
in the various directions and the magnetic flux in which induction is carried out by 
the current is offset, there is almost no generating of magnetic flux. 
[0012] Moreover, although a current is in the inclination which separates from 
each of the 2nd external terminal electrode 24-27 toward each of the 1st external 
terminal electrode 16-19 the external terminal electrodes 16-19 and near 24-27, 
the current which flows leftward by drawing 18 with the breadth of 180 
abbreviation, and the current which flows rightward exist. Therefore, the most is 
offset, consequently magnetic flux does not bring about generating of serious 
magnetic flux. 



[0013] Therefore, in the point which mentioned above the multilayer capacitor 1 
shown in drawing 15 thru/or drawing 17 , generating of a self-inductance is 
controlled and low ESL-ization is attained. However, in each edge 29 of the right 
and left which performed and showed hatching [ near / each / R> 8 / the side 
faces 5 and 7 in which any external terminal electrode is not located (i.e. drawing 
18 ) ], since a current flows in the almost fixed direction, it was not generated 
substantially but offset of magnetic flux has brought about generating and 
increase of a self-inductance to the last. 

[0014] Therefore, the cure for the reduction in ESL attained in the multilayer 
capacitor 1 shown in drawing 15 thru/or drawing 17 can be said to be still 
inadequate in the point of effectiveness. Then, the purpose of this invention is 
offering the multilayer capacitor improved so that low ESL-ization could be 
attained more effectively. 
[0015] 

[Means for Solving the Problem] The multilayer capacitor concerning this 
invention is equipped with the body of a capacitor of the shape of a rectangular 
parallelepiped which has four side faces which connect between two principal 
planes which carry out phase opposite, and these principal planes, moreover, at 
least one pair of 1st and 2nd internal electrodes which counter mutually through 
a specific dielectric layer so that this body of a capacitor may form two or more 
dielectric layers prolonged in the direction of a principal plane, and a capacitor 
unit -- having - these 1st and 2nd internal electrodes - respectively - either of 
the side faces -- the drawer electrode pulled out even upwards is formed. 
[0016] In such a multilayer capacitor, in order to solve the technical technical 
problem mentioned above, it consists of this invention as follows. Namely, at 
least as for one side of the 1st and 2nd internal electrodes, the external terminal 
electrode of the side face in which formed at least three drawer electrodes of at 
least three side faces pulled out even upwards, respectively, and the drawer 
electrode was pulled out electrically connected to a drawer electrode upwards is 
respectively prepared among four side faces as an above-mentioned drawer 



electrode. 

[0017] In this invention, the 1st above-mentioned internal electrode forms 
preferably 1st at least three drawer electrode of at least three side faces pulled 
out even upwards, respectively respectively among four side faces as a drawer 
electrode. And the 1st external terminal electrode of at least three side faces in 
which the drawer electrode of these 1st was pulled out electrically connected to 
the 1st drawer electrode as an external terminal electrode upwards is prepared, 
respectively. Moreover, the 2nd internal electrode also forms respectively 2nd at 
least three drawer electrode of at least three side faces pulled out even upwards, 
respectively among four side faces as a drawer electrode. And the 2nd external 
terminal electrode electrically connected to the 2nd drawer electrode is prepared 
in a different location from the location in which at least three side faces in which 
the drawer electrode of these 2nd was pulled out are tops respectively, and the 
1st external terminal electrode was prepared, respectively. 
[0018] in this invention, more preferably, the 1st internal electrode forms 1st at 
least four drawer electrode pulled out even on four each of a side face, 
respectively, and the 1st external terminal electrode is prepared in connection 
with it on each of four side faces where the 1st drawer electrode was pulled out. 
Similarly, the 2nd external terminal electrode has respectively the more desirable 
thing of four side faces in which formed 2nd at least four drawer electrode of four 
side faces pulled out even upwards, respectively, and the 2nd drawer electrode 
was pulled out in connection with it established upwards respectively also about 
the 2nd internal electrode. 

[0019] Moreover, preferably, all the 1st external terminal electrode is arranged so 
that the 2nd external terminal electrode may be adjoined on each side face in 
which the 1st external terminal electrode concerned was prepared. Moreover, all 
the 1st external terminal electrode and all the 2nd external terminal electrode are 
more preferably arranged by turns through four side faces. 
[0020] Moreover, the number of the parts of the 1st internal electrode and the 
2nd internal electrode which counter may be made into plurality so that two or 



more capacitor units in which parallel connection was carried out by at least one 
side of the 1st and 2nd external terminal electrodes may be formed. Moreover, 
one [ at least ] drawer electrode of the 1st and 2nd internal electrodes may be 
pulled out by at least two on at least one side face. 
[0021] Moreover, the multilayer capacitor concerning this invention may be 
further equipped with the 3rd internal electrode which counters through a specific 
dielectric layer at least to one side of the 1st and 2nd internal electrodes. In this 
case, 3rd at least two drawer electrode of at least two side faces pulled out even 
upwards, respectively is formed, and, as for the 3rd internal electrode, the 3rd 
external terminal electrode of the side face in which the 3rd drawer electrode was 
pulled out electrically connected to the 3rd drawer electrode upwards is prepared 
respectively. 

[0022] In the operation gestalt mentioned above, all the 1st external terminal 
electrode, all the 2nd external terminal electrode, and all the 3rd external terminal 
electrode are arranged preferably, repeating the same array sequence through 
four side faces. In this invention, if it sees from another aspect of affairs, as for all 
external terminal electrodes, it is desirable to be arranged so that the external 
terminal electrode which makes common the internal electrode connected to this 
may not be adjoined. 

[0023] Moreover, in this invention, if it sees from another aspect of affairs, it is 
desirable that an external terminal electrode is prepared [ of four side faces ] 
upwards, respectively. 
[0024] 

[Embodiment of the Invention] Drawing 1 thru/or drawing 3 show the multilayer 
capacitor 31 by the 1st operation gestalt of this invention. Considerable [ of 
drawing 1 thru/or drawing 3 ] is carried out to drawing 15 thru/or drawing 17 R> 7 
mentioned above here, respectively, drawing 1 is the top view showing the 
appearance of a multilayer capacitor 31 , drawing 2 is the top view in which 
having the 1st cross section and showing the internal structure of a multilayer 
capacitor 31 , and drawing 3 is the top view showing the internal structure of a 



multilayer capacitor 31 with the 2nd cross section where the 1st cross sections 
differ. 

[0025] The multilayer capacitor 31 is equipped with the body 38 of a capacitor of 
the shape of a rectangular parallelepiped which has four side faces 34, 35, 36, 
and 37 which connect between two principal planes 32 and 33 which carry out 
phase opposite, these principal planes 32, and 33 like the multilayer capacitor 1 
mentioned above as the appearance is shown in drawing 1 . The body 38 of a 
capacitor was prolonged in the direction of principal planes 32 and 33, for 
example, is equipped with two or more dielectric layers 39 which consist of a 
ceramic dielectric, and at least one pair of 1st and 2nd internal electrodes 40 and 
41 which counter mutually through the specific dielectric layer 39 so that a 
capacitor unit may be formed. 

[0026] Drawing 2 shows the cross section along which the 1st internal electrode 
40 passes, and drawing 3 shows the cross section along which the 2nd internal 
electrode 41 passes. The 1st internal electrode 40 forms respectively the 1st six 
drawer electrode 42, 43, 44, 45, 46, and 47 of four side faces 34-37 pulled out 
even upwards, respectively. More, the drawer electrodes 42 and 43 are pulled 
out even on a side face 34, the drawer electrode 44 is pulled out even on a side 
face 35, the drawer electrodes 45 and 46 are pulled out by the detail even on a 
side face 36, and the drawer electrode 47 is pulled out even on the side face 37. 
[0027] Moreover, the 1st external terminal electrode 48, 49, 50, 51 , 52, and 53 of 
the side faces 34-37 in which the 1st above-mentioned drawer electrode 42-47 
was pulled out electrically connected to the drawer electrodes 42-47 of these 1st 
upwards is formed, respectively. That is, the external terminal electrodes 48 and 
49 are connected to the drawer electrodes 42 and 43 on a side face 34, 
respectively, the external terminal electrode 50 is connected to the drawer 
electrode 44 on a side face 35, the external terminal electrodes 51 and 52 are 
connected to the drawer electrodes 45 and 46 on a side face 36, respectively, 
and the external terminal electrode 53 is connected to the drawer electrode 47 on 
the side face 37. 



[0028] On the other hand, the 2nd internal electrode 41 forms respectively the 
2nd six drawer electrode 54, 55, 56, 57, 58, and 59 of four side faces 34-37 
pulled out even upwards, respectively. More, the drawer electrodes 54 and 55 
are pulled out even on a side face 34, the drawer electrode 56 is pulled out even 
on a side face 35, the drawer electrodes 57 and 58 are pulled out by the detail 
even on a side face 36, and the drawer electrode 59 is pulled out even on the 
side face 37. 

[0029] Each location on the side face 34-37 in which the 2nd drawer electrode 
54-59 mentioned above is pulled out, respectively is carried out if each location 
where the 1st drawer electrode 42-47 is pulled out, respectively is **. Moreover, 
the 2nd external terminal electrode 60, 61 , 62, 63, 64, and 65 of the side faces 
34-37 in which the 2nd above-mentioned drawer electrode 54-59 was pulled out 
electrically connected to the drawer electrodes 54-59 of these 2nd upwards is 
respectively formed in a location which is different in the 1st external terminal 
electrode 48-53. The external terminal electrodes 60 and 61 are connected to the 
drawer electrodes 54 and 55 on a side face 34, respectively, the external 
terminal electrode 62 is connected to the drawer electrode 56 on a side face 35, 
the external terminal electrodes 63 and 64 are connected to the drawer 
electrodes 57 and 58 on a side face 36, respectively, and the external terminal 
electrode 65 is connected to the drawer electrode 59 on the side face 37. 
[0030] thus, it is arranged so that all the 1st external terminal electrode 48-53 
may adjoin the 2nd external terminal electrode 60-65 on four each of side faces 
34-37. Moreover, if it sees from another viewpoint, it is arranged so that what 
carries out all the external terminal electrodes 48-53 and the internal electrode of 
60-65 connected for the ability of each coming in common may not be adjoined. 
If it is on the side face 34 in which the 1st two drawer electrode 42 and 43 and 
the 2nd two drawer electrode 54 and 55 were pulled out especially The 1st 
external terminal electrode 48 and 49 and the 2nd external terminal electrode 60 
and 61 are arranged by turns. Moreover, if it is on the side face 36 in which the 
1st two drawer electrode 45 and 46 and the 2nd two drawer electrode 57 and 58 



were pulled out, the 1st external terminal electrode 51 and 52 and the 2nd 
external terminal electrode 63 and 64 are arranged by turns. Furthermore, also 
when it sees through four side faces 34-37, the 1st external terminal electrode 
48-52 and the 2nd external terminal electrode 60-65 are arranged by turns. 
[0031] In order to obtain a bigger capacity, the number of the parts of the 1st 
internal electrode 40 and the 2nd internal electrode 41 which counter is made 
into plurality, and it is made to have two or more capacitor units formed in such a 
multilayer capacitor 31. namely, the time of one either of the 1st and 2nd internal 
electrodes 40 and 41 being formed in the body 38 of a capacitor - either of the 
1st and 2nd internal electrodes 40 and 41 - when two tend to be formed or you 
are going to obtain a still larger capacity so that another side may sandwich this, 
let the number of the groups of the 1st and 2nd internal electrodes 40 and 41 be 
plurality. Thus, when the number of the parts of the 1st internal electrode 40 and 
the 2nd internal electrode 41 which counter is made into plurality, parallel 
connection of two or more capacitor units is carried out by either [ at least ] the 
1st external terminal electrode 48-53 or the 2nd external terminal electrode 60-65. 
[0032] In addition, the external terminal electrodes 48-53, and 60-65 are formed, 
respectively so that it may extend even in the one section each of not only a side- 
face 34-37 top but both the principal planes 32 and 33. Drawing 4 is drawing 
corresponding to drawing 18 mentioned above, and shows in illustration the 
current which flows in this multilayer capacitor 31 with the top view equivalent to 
drawing 3 R> 3. In drawing 4 , the 1st internal electrode 40 is shown by the 
broken line, and the 2nd internal electrode 41 is shown by the continuous line, 
and after these have piled up, it is illustrated. 

[0033] In drawing 4 , with the arrow head, as the typical path and typical direction 
are shown, the current shall flow toward each of the 1st external terminal 
electrode 48-53 from each of the 2nd external terminal electrode 60-65 at the 
illustrated condition or the time. Thus, when a current flows, induction of the 
magnetic flux it is decided in the direction of a current that the direction will be is 
carried out as everyone knows, therefore a self-inductance component arises. 



[0034] In the center section 66 of the internal electrodes 40 and 41 shown by O 
with reference to drawing 4 , since a current flows in the various directions and 
the magnetic flux in which induction is carried out by the current is offset, there is 
almost no generating of magnetic flux. This is substantially [ as the case of the 
former shown in drawing 18 ] the same. Moreover, although a current is in the 
inclination which separates from each of the 2nd external terminal electrode 60- 
65 toward each of the 1 st external terminal electrode 48-53 the external terminal 
electrodes 48-53 and near 60-65, the current which flows leftward by drawing 4 
with the breadth of 180 abbreviation, and the current which flows rightward exist. 
Therefore, the most is offset, consequently magnetic flux does not bring about 
generating of serious magnetic flux. The same is substantially [ as the case of 
the former shown in drawing 18 ] said of this. 

[0035] In drawing 4 , the big difference with the conventional case shown in 
drawing 18 is in each edge 67 of right and left [ / near each / of side faces 35 and 
37 / (i.e., drawing 4 ) ]. In these edges 67, since the 1st external terminal 
electrode 50 and 53 and the 2nd external terminal electrode 62 and 65 are 
formed, there is no flow of the conspicuous current and, similarly near each [ of 
other side faces 34 and 35 ] generating of serious magnetic flux is not brought 
about. 

[0036] Therefore, according to the multilayer capacitor 31 shown in drawing 1 
thru/or drawing 3 , magnetic flux is offset over the whole surface from the center 
section 66 of the internal electrodes 40 and 41 to an edge 67, and ESL can be 
stopped very low. Moreover, each of the 1st drawer electrode 42-47 or the 1st 
external terminal electrode 48-53, With each of the 2nd drawer electrode 54-59 
with which a polarity differs from these, or the 2nd external terminal electrode 60- 
64 Since it can arrange to near mutually and mutual distance can be shortened, 
current length can be shortened and the self-inductance component generated 
among these also by this can be made low. 

[0037] Drawing 5 thru/or drawing 7 show the multilayer capacitor 71 by the 2nd 
operation gestalt of this invention. Drawing 5 is the top view showing the 



appearance of a multilayer capacitor 71 here, drawing 6 is the top view in which 
having the 1st cross section and showing the internal structure of a multilayer 
capacitor 71 , and drawing 7 is the top view showing the internal structure of a 
multilayer capacitor 71 with the 2nd cross section where the 1st cross sections 
differ. 

[0038] Considerable [ of drawing 5 thru/or drawing 7 ] is carried out to drawing 1 
thru/or drawing 3 which shows the 1st operation gestalt, respectively, in drawing 
5 thru/or drawing 7 , the same reference mark is given to the element equivalent 
to the element shown in drawing 1 thru/or drawing 3 , and the overlapping 
explanation is omitted. In the multilayer capacitor 71 by this 2nd operation gestalt, 
1st internal electrode 40a forms respectively the 1st five drawer electrode 42, 43, 
45, 46, and 47a of three side faces 34, 36, and 37 pulled out even upwards, 
respectively. If difference with the multilayer capacitor 31 by the 1st operation 
gestalt is said, with this multilayer capacitor 71 , there is no drawer electrode 
equivalent to the drawer electrode 44 pulled out even on a side face 35, drawer 
electrode 47a pulled out by even the side face 37 is pulled out by the center 
section of the side face 37, and the drawer electrode 47 is carried out, if that 
location is **. 

[0039] Moreover, the 1st five external terminal electrode 48, 49, 51, 52, and 53a 
of three side faces 34, 36, and 37 in which the 1st above-mentioned drawer 
electrode 42-47a was pulled out electrically connected to these 1st five drawer 
electrodes 42-47a upwards is formed, respectively. If difference with the 
multilayer capacitor 31 by the 1st operation gestalt is said, with this multilayer 
capacitor 71 , there is no external terminal electrode equivalent to the 1st external 
terminal electrode 50, and if that location is **, as for external terminal electrode 
53a, it is carried out, as for the external terminal electrode 53. 
[0040] On the other hand, 2nd internal electrode 41a forms respectively the 2nd 
five drawer electrode 54, 55, 56a, 57, and 58 of three side faces 34-36 pulled out 
even upwards, respectively. If difference with the multilayer capacitor 31 by the 
1st operation gestalt is said, with this multilayer capacitor 71, there is no drawer 



electrode equivalent to the drawer electrode 59 pulled out even on a side face 37, 
drawer electrode 56a pulled out by even the side face 35 is pulled out by the 
center section of the side face 37, and the drawer electrode 56 is carried out, if 
that location is **. 

[0041] Moreover, the 2nd external terminal electrode 60, 61, 62a, 63, and 64 of 
three side faces 34-36 in which the 2nd above-mentioned drawer electrode 54-58 
was pulled out electrically connected to the drawer electrodes 54-58 of these 2nd 
upwards is formed, respectively. If difference with the multilayer capacitor 31 by 
the 1st operation gestalt is said, with this multilayer capacitor 71, there is no 
external terminal electrode equivalent to the 2nd external terminal electrode 65, 
and if that location is **, as for external terminal electrode 62a, it is carried out, as 
for the external terminal electrode 62. 

[0042] In order to obtain a bigger capacity, the number of the parts of 1st internal 
electrode 40a and 2nd internal electrode 41a which counter is made into plurality, 
and it is made to have two or more capacitor units formed also in such a 
multilayer capacitor 71. And parallel connection of the capacitor unit of these 
plurality is carried out by either [ at least ] the 1st external terminal electrode 48- 
53a or the 2nd external terminal electrode 60-64. 

[0043] according to this 2nd operation gestalt, it is arranged so that each of the 
1st external terminal electrode 48, 49, 51 , and 52 may adjoin either of the 2nd 
external terminal electrode 60, 61 , 63, and 64 on two each of side faces 34 and 
36. Moreover, although only 2nd external terminal electrode 62a is located on a 
side face 35 and only 1st external terminal electrode 53a is only located on a 
side face 37 Thus, by locating the external terminal electrodes 62a and 53a also 
in side faces 35 and 37, respectively If compared with the conventional multilayer 
capacitor 1 shown in drawing 15 thru/or drawing 17 at least, while being able to 
turn the flow of the current on internal electrode 40a and 41a in the more various 
directions and being able to offset more magnetic flux Since current length can 
be shortened more, an inductance component can be reduced more. 
[0044] Drawing 8 thru/or drawing 1 1 show the multilayer capacitor 81 by the 3rd 



operation gestalt of this invention. Drawing 8 is the top view showing the 
appearance of a multilayer capacitor 81 here, drawing 9 is the top view in which 
having the 1st cross section and showing the internal structure of a multilayer 
capacitor 81, drawing 10 is the top view showing the internal structure of a 
multilayer capacitor 81 with the 2nd cross section where the 1st cross sections 
differ, and drawing 1 1 is the top view showing the internal structure of a 
multilayer capacitor 81 with the 3rd cross section where the 1st and 2nd cross 
sections differ. 

[0045] In drawing 8 thru/or drawing 11 , the same reference mark is given to the 
element equivalent to the element shown in drawing 1 thru/or drawing 3 R> 3, 
and the overlapping explanation is omitted. The multilayer capacitor 81 by this 
3rd operation gestalt is characterized by having further the 3rd internal electrode 
82 which counters through the specific dielectric layer 39 at least to one side of 
the 1st and 2nd internal electrodes 40b and 41b. This 3rd internal electrode 82 
forms respectively the 3rd four drawer electrode 83, 84, 85, and 86 of two side 
faces 34 and 36 pulled out even upwards, respectively. More, the drawer 
electrodes 83 and 84 are pulled out even on a side face 34, and the drawer 
electrodes 85 and 86 are pulled out by the detail even on the side face 36. 
[0046] Moreover, the 3rd external terminal electrode 87, 88, 89, and 90 of the 
side faces 34 and 36 in which the 3rd above-mentioned drawer electrode 83-86 
was pulled out electrically connected to the drawer electrodes 83-86 of these 1st 
upwards is formed, respectively. That is, the external terminal electrodes 87 and 
88 are connected to the drawer electrodes 83 and 84 on a side face 34, 
respectively, and the external terminal electrodes 89 and 90 are connected to the 
drawer electrodes 85 and 86 on the side face 36, respectively. If difference with 
the multilayer capacitor 31 by the 1st operation gestalt is said, in this multilayer 
capacitor 81, the 3rd external terminal electrode 88 and 89 is formed in each 
location in which the 3rd external terminal electrode 87 and 90 was formed in 
each location in which the 1st external terminal electrode 48 and 52 in a 
multilayer capacitor 31 was formed, respectively, and the 2nd external terminal 



electrode 61 and 63 in a multilayer capacitor 31 was formed, respectively. 
[0047] On the other hand, about the 1st internal electrode 40b, the 1st four 
drawer electrode 42b, 44, 45b, and 47 of four side faces 34-37 pulled out even 
upwards, respectively is formed respectively. If difference with the multilayer 
capacitor 31 by the 1st operation gestalt is said, as a drawer electrode pulled out 
even on a side face 34 and 36 in this multilayer capacitor 81 , there will be only 
every one drawer electrodes 42b and 45b, respectively. 
[0048] Moreover, the 1st four external terminal electrode 48b, 50, 51b, and 53 of 
four side faces 34-37 in which the 1st above-mentioned drawer electrode 42b-47 
was pulled out electrically connected to these 1st four drawer electrodes 42b-47 
upwards is formed, respectively. If difference with the multilayer capacitor 31 by 
the 1st operation gestalt is said, in this multilayer capacitor 81, the 1st external 
terminal electrode 48b and 51 b is formed in each location in which the 2nd 
external terminal electrode 60 and 64 in a multilayer capacitor 31 was formed, 
respectively. 

[0049] Moreover, about the 2nd internal electrode 41b, the 2nd four drawer 
electrode 54b, 56, 57b, and 59 of four side faces 34-37 pulled out even upwards, 
respectively is formed respectively. If difference with the multilayer capacitor 31 
by the 1st operation gestalt is said, as a drawer electrode pulled out even on a 
side face 34 and 36 in this multilayer capacitor 81 , there will be only every one 
drawer electrodes 54b and 57b, respectively. 

[0050] Moreover, the 2nd four external terminal electrode 60b, 62, 63b, and 65 of 
four side faces 34-37 in which the 2nd above-mentioned drawer electrode 54b-59 
was pulled out electrically connected to these 1st four drawer electrodes 54b-59 
upwards is formed, respectively. If difference with the multilayer capacitor 31 by 
the 1st operation gestalt is said, in this multilayer capacitor 81, the 2nd external 
terminal electrode 60b and 63b is formed in each location in which the 1st 
external terminal electrode 49 and 51 in a multilayer capacitor 31 was formed, 
respectively. 

[0051] In this multilayer capacitor 81, a laminating is carried out to the order of 



the 3rd internal electrode 82, the 1st internal electrode the 40b, and 2nd internal 
electrode 41b. It lets four side faces 34-37 pass, and the same array sequence of 
either of the 3rd external terminal electrode 87-90, either of the 1st external 
terminal electrode 48b-53, and either of the 2nd external terminal electrode 60b- 
65 is repeated by this. In addition, above-mentioned built-up sequence can be 
changed into arbitration. 

[0052] Moreover, also in a multilayer capacitor 81 , in order to obtain a bigger 
capacity, let the number of the capacitor units formed of each opposite of the 3rd 
internal electrode 82, the 1st internal electrode the 40b, and 2nd internal 
electrode 41b be plurality. Therefore, repeat only the 3rd internal electrode 82 
and internal electrode 40of ** 1st b two or more times, and they carry out a 
laminating, or Repeat only the 1st internal electrode 40b and 2nd internal 
electrode 41b two or more times, and they carry out a laminating, or Only the 2nd 
internal electrode 41b and the 3rd internal electrode 82 can be repeated two or 
more times, and can carry out a laminating, or the 3rd internal electrode 82, 1st 
internal electrode 40b, and 2nd internal electrode 41b can be repeated two or 
more times, and can carry out a laminating. And even if there are few 3rd 
external terminal electrodes 87-90, 1st external terminal electrodes 48b-53, and 
2nd external terminal electrodes 60b-65, parallel connection of the capacitor unit 
of these plurality is carried out by either. 

[0053] also in this 3rd operation gestalt, like the 1st operation gestalt, it connects 
with a mutually different internal electrode, namely, the external terminal 
electrode which has a mutually different polarity is located on four each of side 
faces 34-37. 1st external terminal electrode 48b, 2nd external terminal electrode 
60b, and the 3rd external terminal electrode 87 and 88 are located more on a 
side face 34 at a detail, and it sets on a side face 35. The 1st external terminal 
electrode 50 and the 2nd external terminal electrode 62 are located, and it sets 
on a side face 36. 1st external terminal electrode 51b, 2nd external terminal 
electrode 63b, and the 3rd external terminal electrode 89 and 90 are located, and 
the 1st external terminal electrode 53 and the 2nd external terminal electrode 65 



are located on a side face 37. 

[0054] Therefore, since current length can be shortened while being able to offset 
magnetic flux effectively also according to this 3rd operation gestalt by turning 
the flow of the current on internal electrode 40b and 41 b in the various directions, 
reduction of an inductance component can be aimed at. in addition, unlike the 1st 
operation gestalt, with this 3rd operation gestalt, a different polar external 
terminal electrode in all parts adjoins each other mutually -- as, although not 
arranged If compared with the conventional multilayer capacitor 1 shown in 
drawing 15 thru/or drawing 17 at least, since the flow of the current on an internal 
electrode 40 and 41 can be turned in the more various directions and current 
length can be shortened more, an inductance component can be reduced more. 
[0055] Moreover, as a modification of the 3rd operation gestalt, it cannot have the 
3rd internal electrode 82, but can also consider as the multilayer capacitor which 
carried out the laminating only of the 1st and 2nd internal electrodes 40b and 41b. 
Furthermore, the drawer electrode further pulled out by the 3rd internal electrode 
82 on side faces 35 and 37 may be formed. Drawing 12 thru/or drawing 14 show 
the multilayer capacitor 91 by the 4th operation gestalt of this invention. Drawing 
12 is the top view showing the appearance of a multilayer capacitor 91 here, 
drawing 13 is the top view in which having the 1st cross section and showing the 
internal structure of a multilayer capacitor 91 , and drawing 14 is the top view 
showing the internal structure of a multilayer capacitor 91 with the 2nd cross 
section where the 1st cross sections differ. 

[0056] Considerable [ of drawing 12 thru/or drawing 14 ] is carried out to drawing 
1 thru/or drawing 3 which shows the 1st operation gestalt, respectively, in 
drawing 12 thru/or drawing 14 , the same reference mark is given to the element 
equivalent to the element shown in drawing 1 thru/or drawing 3 , and the 
overlapping explanation is omitted. The multilayer capacitor 91 by this 4th 
operation gestalt is similar in appearance with the multilayer capacitor 71 by the 
2nd operation gestalt. 1st internal electrode 40c forms respectively the 1st five 
drawer electrode 42, 43, 44c, 45c, and 46c of three side faces 34, 35, and 36 



pulled out even upwards, respectively. If difference with the multilayer capacitor 
31 by the 1st operation gestalt is said, with this multilayer capacitor 91, there is 
no drawer electrode equivalent to the drawer electrode 47 pulled out even on a 
side face 37, and if each of that location is **, as for the drawer electrodes 44c, 
45c, and 46c pulled out by even side faces 35 and 36, respectively, it is carried 
out, as for the drawer electrodes 44-46. 

[0057] Moreover, the 1st five external terminal electrode 48, 49, 50c, 51c, and 
52c of three side faces 34-36 in which the 1st above-mentioned drawer electrode 
42-46c was pulled out electrically connected to these 1st five drawer electrodes 
42-46c upwards is formed, respectively. If difference with the multilayer capacitor 
31 by the 1st operation gestalt is said, with this multilayer capacitor 91, there is 
no external terminal electrode equivalent to the 1st external terminal electrode 53, 
and if each of that location is **, as for the external terminal electrodes 50c, 51c, 
and 52c, it is carried out, as for the external terminal electrodes 50-52. 
[0058] On the other hand, 2nd internal electrode 41c forms respectively the 2nd 
five drawer electrode 54, 55, 57c, 58c, and 59c of three side faces 34, 36, and 37 
pulled out even upwards, respectively. If difference with the multilayer capacitor 
31 by the 1st operation gestalt is said, with this multilayer capacitor 91, there is 
no drawer electrode equivalent to the drawer electrode 59 pulled out even on a 
side face 35, and if each of that location is **, as for the drawer electrodes 57c, 
58c, and 59c pulled out by even side faces 34, 36, and 37, it is carried out, as for 
the drawer electrodes 57-59. 

[0059] Moreover, the 2nd external terminal electrode 60, 61 , 63c, 64c, and 65c of 
three side faces 34, 36, and 37 in which the 2nd above-mentioned drawer 
electrode 54-59c was pulled out electrically connected to the drawer electrodes 
54-59c of these 2nd upwards is formed, respectively. If difference with the 
multilayer capacitor 31 by the 1st operation gestalt is said, with this multilayer 
capacitor 91, there is no external terminal electrode equivalent to the 2nd 
external terminal electrode 62, and if each of that location is **, as for the 
external terminal electrodes 63c, 64c, and 65c, it is carried out, as for the 



external terminal electrodes 63-65. 

[0060] In order to obtain a bigger capacity, the number of the parts of 1st internal 
electrode 40c and 2nd internal electrode 41c which counter is made into plurality, 
and it is made to have two or more capacitor units formed also in such a 
multilayer capacitor 91 . And parallel connection of the capacitor unit of these 
plurality is carried out by either [ at least ] the 1st external terminal electrode 48- 
52c or the 2nd external terminal electrode 60-65c. 

[0061] With this 4th operation gestalt, either of the 1st external terminal electrode 
48-52c and either of the 2nd external terminal electrode 60-65c are arranged by 
turns through four side faces 34-37 like the 1st operation gestalt mentioned 
above. In this point, it differs from the 2nd operation gestalt. Therefore, while 
according to the 4th operation gestalt being able to turn the flow of the current on 
internal electrode 40c and 41c in the various directions and being able to offset 
magnetic flux effectively like the 1st operation gestalt, current length can be 
shortened and an inductance component can be reduced by this. 
[0062] Each sample of the multilayer capacitor 31 (example 1) concerning the 1st 
operation gestalt and the multilayer capacitor 71 (example 2) concerning the 2nd 
operation gestalt which were explained above, the multilayer capacitor 81 
(example 3) concerning the 3rd operation gestalt, the multilayer capacitor 91 
(example 4) concerning the 4th operation gestalt, and the conventional multilayer 
capacitor 1 (example of a comparison) was produced, and each ESL was 
evaluated. 

[0063] What each sample set the appearance flat-surface dimension to 
3.2mmx2.5mm, and carried out 6 laminatings of the internal electrode in total 
here, Namely, if it is in some which have two kinds of internal electrodes like 
multilayer capacitors 31, 71, 91, and 1 (examples 1, 2, and 4 and example of a 
comparison) The laminating of two kinds of internal electrodes was repeated 3 
times, and if it was in some which have three kinds of internal electrodes like a 
multilayer capacitor 81 (example 3), the laminating of three kinds of internal 
electrodes should be repeated twice. 



[0064] Moreover, ESL was calculated with the resonance method, the multilayer 
capacitor which serves as a resonance method with each sample - the 
frequency characteristics of an impedance - measuring - frequency fO of the 
minimum point (it is called the series resonance point between the capacity 
components CS and ESL of a capacitor.) from - ESL= - 1/[(2pif0) 2 xCS] 
It is the approach of calculating ESL as being alike. 

[0065] The ESL measured value of each sample is shown in the following table 1 . 

[0066] 

[Table 1] 





ESLI (pH) 




4 0 


3US#I2 


7 2 




8 5 




5 1 


mm 


9 5 



As for examples 1-4, in Table 1 , the effectiveness which ESL was low stopped by 
each compared with the example of a comparison, and was most excellent about 
reduction of ESL especially shows that the example 1 is shown. Moreover, if an 
example 4 is compared with an example 1, although it is inferior, it shows the 
more excellent effectiveness about reduction of ESL compared with examples 2 
and 3. 

[0067] as mentioned above, although explained in relation to the operation 
gestalt illustrating this invention, various the locations and number of external' 
terminal electrodes can be boiled, corresponding to it in boiling and changing 
various the locations and number of a drawer electrode of internal electrodes **** 
for example, it can change within the limits of this invention. 
[0068] 

[Effect of the Invention] According to this invention, as mentioned above, at least 
one side of the 1st and 2nd internal electrodes At least three drawer electrodes 



of at least three side faces pulled out even upwards, respectively are respectively 
formed among four side faces of the body of a capacitor. Moreover, since the 
external terminal electrode of the side face in which such a drawer electrode was 
pulled out, respectively respectively connected to a drawer electrode electrically 
upwards is prepared, respectively Since current length can be shortened while 
being able to offset magnetic flux effectively by turning the flow of the current on 
an internal electrode in the various directions, ESL can be made small. 
[0069] Therefore, resonance frequency can be RF-ized. The multilayer capacitor 
which means that the frequency region which functions as a capacitor high- 
frequency-izes this, therefore is applied to this invention can respond to high 
frequency-ization of an electronic circuitry enough, for example, can be 
advantageously used as the bypass capacitor in a high frequency circuit, and a 
decoupling capacitor. Moreover, since the multilayer capacitor concerning this 
invention is low ESL although the function (function in which power, such as the 
time of a standup, supplies suddenly quantity of electricity charged by the 
capacitor by the way to the power which is the need) as a quick power supply is 
also required if it is in the decoupling capacitor used for MPU (microprocessing 
unit) etc., when turned to such an application, it can respond to rapidity enough. 
[0070] In this invention, each following embodiment raises more offset of 
magnetic flux which was mentioned above, or shortens current length more, and 
is effective by reduction of ESL. It is the embodiment in which the external 
terminal electrode of at least three side faces in which formed at least three 
drawer electrodes of at least three side faces pulled out even upwards, 
respectively among four side faces of the body of a capacitor, and these drawers 
electrode was pulled out about the both sides of the 1st and 2nd internal 
electrodes by the 1st, respectively respectively connected to a drawer electrode 
electrically upwards is prepared, respectively. 

[0071] the 1st 2nd above-mentioned operative condition -- it is the operation 
gestalt with which it sets like, the 1st internal electrode forms 1st at least four 
drawer electrode pulled out even on four each of a side face, respectively, and 



the 1st external terminal electrode is prepared in connection with it on each of 
four side faces where the 1st drawer electrode was pulled out. the 1st above- 
mentioned operative condition same with the 3rd - it is the embodiment in which 
it sets like, the 2nd internal electrode forms 2nd at least four drawer electrode 
pulled out even on four each of a side face, respectively, and the 2nd external 
terminal electrode is prepared in connection with it on each of four side faces 
where the 2nd drawer electrode was pulled out. 

[0072] In addition, about the both sides of these 1st and 2nd internal electrodes, 
if the above configurations are adopted, it is much more effective. It is the 
embodiment by which all the 1st external terminal electrode is arranged the 4th 
so that the 2nd external terminal electrode may be adjoined on each side face in 
which the 1st external terminal electrode concerned was prepared. If it lets four 
side faces pass and all the 1st external terminal electrode and all the 2nd 
external terminal electrode are arranged by turns at this time, in addition, it is 
effective. 

[0073] It is the embodiment in which one [ at least ] drawer electrode of the 1st 
and 2nd internal electrodes is pulled out by the 5th at least two on at least one 
side face. It is the embodiment arranged the 6th so that the external terminal 
electrode with which all external terminal electrodes make common the internal 
electrode connected to this may not adjoin each other. An external terminal 
electrode is the embodiment of four side faces established upwards, respectively 
the 7th. 

[0074] Moreover, in this invention, if the number of the parts of the 1st internal 
electrode and the 2nd internal electrode which counter is made into plurality so 
that two or more capacitor units in which parallel connection was carried out by at 
least one side of the 1st and 2nd external terminal electrodes may be formed, it 
is effective in a miniaturization and high-capacity-izing of a multilayer capacitor. 
In this invention, it has further the 3rd internal electrode which counters through a 
specific dielectric layer at least to one side of the 1st and 2nd internal electrodes. 
Moreover, the 3rd internal electrode 3rd at least two drawer electrode of at least 



two side faces pulled out even upwards, respectively is formed respectively. 
Since current length can be shortened while being able to offset magnetic flux 
effectively even if the 3rd external terminal electrode of the side face in which the 
3rd drawer electrode was pulled out electrically connected to the 3rd drawer 
electrode upwards is prepared, respectively, the effectiveness which makes ESL 
small is respectively expectable. 

[0075] In the operation gestalt mentioned above, since current length can be 
shortened more while being able to offset magnetic flux more effectively if all the 
1st external terminal electrode, all the 2nd external terminal electrode, and all the 
3rd external terminal electrode are arranged repeating the same array sequence 
through four side faces, ESL can be made smaller. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the appearance of the multilayer capacitor 
31 by the 1st operation gestalt of this invention. 

[Drawing 2] It is the top view showing the internal structure of the multilayer 
capacitor 31 shown in drawing 1 with the cross section along which the 1st 



internal electrode 40 passes. 

[Drawing 3] It is the top view showing the internal structure of the multilayer 
capacitor 31 shown in drawing 1 with the cross section along which the 2nd 
internal electrode 41 passes. 

[Drawing 4] It is the top view showing in illustration the current which flows in the 
multilayer capacitor 31 shown in drawing 1 . 

[Drawing 5] It is the top view showing the appearance of the multilayer capacitor 
71 by the 2nd operation gestalt of this invention. 

[Drawing 6] It is the top view showing the internal structure of the multilayer 
capacitor 71 shown in drawing 5 with the cross section along which 1st internal, 
electrode 40a passes. 

[Drawing 7] It is the top view showing the internal structure of the multilayer 
capacitor 71 shown in drawing 5 with the cross section along which 2nd internal 
electrode 41a passes. 

[Drawing 8] It is the top view showing the appearance of the multilayer capacitor 
81 by the 3rd operation gestalt of this invention. 

[Drawing 9] It is the top view showing the internal structure of the multilayer 
capacitor 81 shown in drawing 8 with the cross section along which the 3rd 
internal electrode 82 passes. 

[Drawing 10] It is the top view showing the internal structure of the multilayer 
capacitor 81 shown in drawing 8 with the cross section along which 1st internal 
electrode 40b passes. 

[Drawing 1 1] It is the top view showing the internal structure of the multilayer 
capacitor 81 shown in drawing 8 with the cross section along which 2nd internal 
electrode 41b passes. 

[Drawing 12] It is the top view showing the appearance of the multilayer capacitor 
91 by the 4th operation gestalt of this invention. 

[Drawing 13] It is the top view showing the internal structure of the multilayer 
capacitor 91 shown in drawing 12 with the cross section along which 1st internal 
electrode 40c passes. 



[Drawing 14] It is the top view showing the internal structure of the multilayer 
capacitor 91 shown in drawing 12 with the cross section along which 2nd internal 
electrode 41c passes. 

[Drawing 15] It is the top view showing the appearance of the conventional 
multilayer capacitor 1 interesting for this invention. 

[Drawing 16] It is the top view showing the internal structure of the multilayer 
capacitor 1 shown in drawing 15 with the cross section along which the 1st 
internal electrode 10 passes. 

[Drawing 17] It is the top view showing the internal structure of the multilayer 
capacitor 1 shown in drawing 15 with the cross section along which the 2nd 
internal electrode 1 1 passes. 

[Drawing 18] It is the top view showing in illustration the current which flows in 

the multilayer capacitor 1 shown in drawing 15 . 

[Description of Notations] 

31, 71, 81, 91 Multilayer capacitor 

32 33 Principal plane 

34-37 Side face 

38 Body of Capacitor 

39 Dielectric Layer 

40, 40a, 40b, 40c The 1st internal electrode 

41, 41a, 41b, 41c The 2nd internal electrode 

42-47, 42b, 44c, 45b, 45c, 46c, 47a 1st drawer electrode 

48-53, 48b, 50c, 51b, 51c, 52c, 53a 1st external terminal electrode 

54-59, 54b, 56a, 57b, 57c, 58c, 59c 2nd drawer electrode 

60-65, 60b, 62a, 63b, 63c, 64c, 65c 2nd external terminal electrode 

82 3rd Internal Electrode 

83-86 3rd drawer electrode 

87-90 3rd external terminal electrode 
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[Drawing 5] 



71 



46 60 



34 



49 



□ era □ 



37- 



53a 



-□ 



39- 



63 



51 £64 



52 



36 



-62a 
"—35 



[Drawing 6] 



37H 
4ft "t 



39' 



T 

63 



^7 



46 



51 36 64 52 



40a 

^62a 
— 36 



[Drawing 7] 



ii 



37- 
53a- 

39- 



«? ^54^49 556! 38 



63 57 51 » 52 



r 



•4M 



i^- 62a 
564 
-35 



[Drawing 8] 

J81 

-trill Vj □ 



65-+ 
37- 
53 -t 



39 




63b 51D 90 



— 62 



33 



[Drawing 9] 
£1 

XZ A 



^83 ^b 3 ^ *>84 




89^ 63b ^ 51t> 90 86 



[Drawing 10] 
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1 Mv>m 1 ft xxim 2 ort«tt«*«;L, 

<D\,^ftfr±tc&T*5\zm£ftZ5\ttimm&mf&^xi3 10 

< £ 3o^5immffi^^LT^f9, 

buis§i tum^^i # ttj £ titzwimmm <d&* ±k«:, hu 

LT, 4otf>ftffiE$J®<£>? V>fr< t h 3o(7)HufSiliJ® 20 

^ 1 <DB\mmm&3tm it^ 9 , 

1 ^^imm^^m^^M^tt^m 1 o^«HMBffi 

^ti^n5i#ffi^tt^> / >^< t t>3ooi2^iajii 

^rffMLTft^ 30 
tMESI 2 # ttj £ tltzUHlfc'Pte <H3o 

SfBJB^sffi^ ^ n *i» tt h ti x u> £ , 

[S»*S3] fttjfBJgl^ftgflm^ti. 4o0>ifflififiiffi 
MIEmi^SlSdS^aStt, »B!Blo3IU«*3ftsg|# 40 

m&titzmm4^<DMffi<D&*±\z&rtbtix\<^z>, m 



WBflSpl 1 - 1 4 4 9 9 6 

2 

BfrfE^2(7)^a5^mS<b^ l 9^9 
tt^, W*«2 3fci/^L4 0t^tt3&Mc:taittoa/i=3^ 

x<Dwmm2<D9vu^mmt\±, 4<xr>mmm^m 

7 ] hu|2^ 1 ft cfctffg 2 ©^»«^«««>* 

mmm 2 top^smmt ©»isir t £n 

8 ] mrlSB 1 ft <t^m 2 <Di*i«*«0>4>* < 

m&m 9 1 mis^ 1 ft 2 orttiti^>« < 

mriam 3 cortSPSfiitt, < t h 2 mw\m®m<D& 

<D3\mmm&mj&^x*s*) s 

-<T^MI2^ 2 O^^^li i-^T (Dwimm 3 

0 v ^-rtt^ ^taSc 3 v u-o 
[11*512] ttE^MHftiia, 4oomrteiRij® 

[»W©Bi»ftRB] 
[0 00 1] 

«cBB-rsfcco-c, ^pic B;HiKIHIK^c^ov^r^^f»J^-iSffl 
[0002] 

yf>t<i:lt, fctx.lM¥2 - 2 5 6 2 1 6f^ 

1 7\z^£ot£ffim^^T>i)-ifim7F£tix\,*z>o 
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* i <D\Humm*m i ^>»s t 2 oitr® *• t> 

[0 00 3] mS v^^-y- 1 Ji. Hi 5 \^*<r>WG& 
^"T <fc 9 ffl»[Rli-6 2o(0^ffi2*5J:t/3fte>Wr 
me>*®2i3«tt53MS:iijK-rS4O(0ffi!Jffi4, 5, 

Xl^o =3>-^>"^*:fr8ti, ±®2*5J:V3<d;£|p]K: 
tt<fc»i:l3J:tf»2<&rtS5«ffil 0*5 J: VI l £<f x.T 

[0004] mi (Dps^mm 1 o^m 1 etc^sax-c^ 

5 J: mi 6fi x Si <£>i^S$fl;ffil oasiI58fffi£: 
nt^SJ:?^, Hll 7 ft I2^a5tii i^ii^> 

SL) tf>ffi«{b&SEIb;h,-Ci^5o 
[0 0 0 5] *<Dfztb, Il©rt«tSlO(4, 

-r £ 2 o<Dii 4 *> x V6 co^^ -e-tn-ejxgi # m 

$tl5 4o^l(?)^||lil1il 2, 13, 14*5<fcVl 
SeMLT^^o J:0BMfflfcWU gitti«ffil 2*5«fcV 

13ft MB4±i;:*"C3l#ttlS*u £fc, ^lailSi 

4*5«tt^i5tt, ffljffi6±^*-e5i#m*nri^ 0 * 

fc, l^i^lffilii 2-1 53fts§|*aSixfc« 

®4*5«tt56<7>#>«r±tC(i > rne>»105ia««l 2 

- 1 5 [cm&mzmmztiziK 1 o^gpaa^m* i e , 
i7,i 8*3<tvi Qjfls-ttt-PttKWfettrv^. -r* 

fr*>> ^ffl«S^«ffii 6*3£V1 7(2, «iB4±«c*5i^ 

xzimmmi 2*>j;vi s^ti^nmm^ti, ^sbs 

T-m® 1 8*5 J; VI 9 ft ffifM6±(c*5l>T5imS1ll 
4*5<fcVl 5Jc**b^ix»K*ix-CV^. 

[0006] fdi*-> s 2 cof^am® 1 1 it tg^j-^-r 5 
2 o^ffljffi 4 *s x v 6 o# * ±s -e*ix-en3i # a * ti 

£4o<£>fg2<7)3l£ijmil2 0, 2 1, 2 2*5<fcV2 3 3: 
7£j£LTi^ 0 <fc!>»SBj;ut 3ltBmH2 0;fc>J;V2 l 
ft IMS 4 JiT-fooTiiyiLfclgl co5ltBm® l 2*5 J: 

t;i3 # tts £ tty-cfefi <t sffi«t-* t?5i # tu 

S*U 5lffl«ffi2 2*5«kV2 3Jt (BJffi6±t?«> 

oT_h*EL/"c!gl (D^iam® 1 4*5j;Vl 5^3l#ffi£ 

n^ffi«fc«:«*sfi:«c*-c?§i*tH*nrv^. 

[0 0 0 7] ±.&<Dm2<Dmiti9M2 0~~2 3& 

<v3\mmm2 0-23 ^mnm^mmztizm 2 <dkm 

2 5, 2 6:fcJ;V2 7 dS*n«xRl+ b 

HT^5. i-fcfc>*>, *«iB-¥-WS2 4*5J:V2 5tt, 
WSE UfcJB l l 6*5 J; VI 7asRtf-&ix 



(3) 1-144996 

4 

^ tt» 4 5 *5 V ^ T «BB 4 3 1 a«« 2 0 
*sJ;V2 l {c^^^ixS^Sti, 2 6*5 J: 

0'2 7|j:, BtafiUfcjBlio^WSB^Sl 8*5jfcVl 9 
^RttfeK^ffi«t«i**SffiB{-*5^Tffi!|gD6±-e3l 
Hli1i2 2*3«fcV2 3 l£^ft«X»«SftTV*5. 
[0 0 0 8] ^Oj; ? tCLT, 2o<Z>ffi!M4*5«fcV6_h 

(ufcotfi, ms^s i (D^n^mm 1 6 - 1 9 tm 
m<Dm 2 (D^^mm 2 a - 2 7 & ^sstci^ ^ 5 

10 [0 0 0 9] 

[*w*s»*L«t5i:-rs»iHj B18C11, 

1 ^*5^T^tL^ms^. ii 7ict@ats 

^PffiigSrfco-CBKtPWt-^StbTl^So 018l£*5V> 
T, *lfl!>rt»««l 0 35S««-e^S*U, S2^« 

si iasjaro*s*L, r*Le>^a*ae>nfc*iB-eia^ 

[0010] mi 8\zm*x* ^m^^^>x9M<Dm^ 
»ftfi»*5j:t5* , iRi3as**ixrv^5. me>*Si-e**S 

20 ^2^^1(12 4-2 7O#*a>P>»10>^ffi*S 

T-lffii 6 — 1 9(z>#^idrpj^orflEn-cv^>b^i:-r 

[0 0 1 1 ] «SK^Stnfci: ^^pcoJ: 5 KiK^ 

O-e^LfcrtSFPmSl 0*5J:r>*l 1 ^^*a5 2 8T?fi. 

30 [0 0 12] ^fc, ^fflJS^mSl 6-1 9ftP>t;i:2 
4-2 7©^Oi£§m ««Eti, Sl^M^l 
«1 6-1 9CD#^— [^75^\ ^/c, S2©^Wfl 
H2 4-2 7 0#^/!)^itl^ifSll:fc6^\ »&180 

[00 13] Lfc^oT, H 1 5^^LH! 1 7 tC^Lfc 

ri^^v^{RijE5*5j:V7co^^<z)ifi^, -r/^t?^, [Hi 

8{:t5t^^fy^^filt^lf:£t^#W2 9 

^o*^*5j:V*t*S:tyi:P> lti^ 0 
[0 0 14] Lfc^oT, HI 5 4^181 7{C^bfc 
= v^viM tc*5V^TH?>ttfe<B:E S LfbOTt*^ 
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[0 0 15] 

&Mf&1rZ>£ 5 LT2VMc»Sii- 

[0 0 16] r<z>J; 5*aS=»>"7*^i^^*3V^-C, JLaZ& 
i-fcfc>*>. sn;fcJ:tfm2<ortas«fii 

<£>4>*< £b— lt, 4o(diiij 

[0 0 17] r<03SM^*5V^T, #;£L<te, _hi£<7>fg 

i<nft&nw*, $\mmmt^x, 4o©«ffl©5*> / > 

b 3ocom 1 ^9IUi««S:?KfiELTl^o * 

<ir LT. 4oo{|iJffi(D o h'Pte< 1 b 3o(7){|iJ®co#^ 

ffij6S3l£ffl£*Lfc4>ft< £ b 3OO«Jffi<0#*-h-Cfco 
T«l©*»«^«*3^l»»tb«xfcffi«fcr4ll4Stt« 

*HP«BM* Zti&xfR ttbtiZo 
[00 18] Z<DmWlZ&\,^X. <tt)»*L<tt, mi 

tU £*t£*J>* < t b 4 l 0>3lttitt««rffi$JiK Ltfc 

•9> W:ffoT, % l 0>*tt«KF-««tt, fglc^ltH 

±^*T?*tt-e*t9i # ttj * tt5^* < 1 b 4 ocom 2 o 
T-mii, S2o3iai«a^§i^ttj$^4o(oflffio 

[0 0 19] #£L<tt, f^<T^lW« 
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[0 0 2 0] ^Ite&Xf&ZCD^ffi+mMCO'P 

t b— ^^ioratwautsix^iiift^a^T*^* 

[0021] :^^i:i5Si=iyf^tft 
»l:fc<J:tf® 2 0>rtffl««o^*< t b— *i:#LT» 

fiS^T^Tb cfcV\> w04§£\ »3^rt«fUfaffifi. 

< £ b 2o<D{Rij®o#^_b{c^-e^:tt- : etL^i#HJ^tt5 
^<c<^b2oo^3co§iamffi*^fi8Lr*5t), S3 

20 [0 0 2 2] ±aLfcSOIS*lB«C*3V^r, »*L<tt, 

[0 0 2 3] ^fc, rcr>a5M(C*5^T, JSUco^ffi^bA 
ixtf, ^««T-««r±. 4 0(7)^J®(D^^_b^^tL^tt 
30 %tlftbtlZ><D*m& L^„ 
[0 0 2 4] 

7ic^^ntia-rsbcoT\ Hitt, ii^>fyf 

i^3 lOrtSfiS*3gS:^l<0»rffiS:bor^-r5Pffi|g-Cfc 

mttemtezm2<Dmffi&h^x7P-t¥-mmx$>z> 0 

40 [0 0 2 5] ^ V-r 3 1 f3\ HI 1 {-^0^^,^ 

-T^) 2 0(D±i3 2*5itK3 3/j!f)(;(:rtlbiI3 2 
*5<tt/3 3MSriSiS-**S4o(^(W®3 4, 3 5, 3 6 jo 

7 *m^%W.^fcft<D=>*r>y-*frZ 8 
TV^So ^>x>-f-*:ft:3 8fi, ^® 3 2 *3<t Xf 3 3 CO 

6J:?(C^«t*i 3 9 Sr^L-C3lVMC*HSj-rs^ 
£b i*f^ifcJ:r/l2 0ft«tfi4 o*5j:t/4 

50 l«X.TV^o 
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[0026] (112(1, mi<Dftnw l &4 o&mzwtMz 

^Ut^o Sl©rtSti4 0lt 4o<7Ml'J®3 4- 

^1^114 2, 4 3, 4 4, 4 5, 4 6 *5 <fctf4 7 £7g 
fifc LTI^S. «t 0»«at-tt. 3lfcH«ffi4 2t5£TJ4 3 

n, «JB3 4±K£-c5i#fcH£iv 51 turns 4 4 n « 

B3 5±^*-C3l#tU*tt. 5ltti«ffi4 5 *3J:tf4 6 
il, 113 6±^*T*§lttH^tl, 5IUi«1l4 7tt, iHPj 
®3 7±jC*T*5ltaSttT^5 0 10 

[0 0 2 7] ±Sfc<Z>®l<D3lfcH«ffi4 2-4 7*5 

9l#tH4*Lfc«BB3 4 — 3 7<£>#*±(C{1, rttb^l 

^5itHmn4 2-4 7ic«*«ucaaKSixsiBi«>^» 

^lffi4 8, 4 9, 5 0, 5 1, 5 2^J;t> t 5 3^t 

£1*4 9 12, «M3 4±K:|3^T5lfcH«ffi4 2*5<fctf4 
3^-t4x-ett»3HStt, 5 0tt, iffi3 5 

±\z&\,^x5\mm>m4 4fc*tts*i* ^mn^wms 1 

ioctt^S 2(1, «M3 6±(C*3^T5ltti»ffi4 5ioJ;tF 

7_b(c*3v>T5imm^4 7jcs^^nr^5 0 

[0 0 2 8] fifcfr , Sg 2 <7>ft£G®S 4111 4 ocDftiJE 
3 4-3 7<0#*±lC*^ft^;h-3l#ttJ£ft5 6 0(0 
^20>5lttiSffi5 4, 5 5, 5 6, 5 7, 58*5<fcTJ*5 
9 4MLti>5 0 J^PftBlcfl, SlfcbSffi 5 4 *5«fctf 
5 5(1, ffifj® 3 4±l££-C5l#fcB£*ls ^ltfcim^5 6 

tt. «B3 5±ici*-e§i#m**t % ^it±im^5 7^j:^ 

5 8(1, ffljffi3 6±fC*-e5l#fflSn. 3l£±jm^5 9 
(1, «J®3 7i:K*-C3l#m3jh/t^*o 

[0 0 2 9] ±^Lfc»2<D5lttJS«5 4 — 5 9**^*1, 30 

■fti5i#msttsfflij© 3 4~3 7±w#tttii, mi 

cD^lt±iS1l4 2-4 7^-tix-Ptt5l#ttJ*ns«-ffiBi: 

na^^stfrv^So ±^^^2 mm^ 5 4 

-5 9^^|^ttiSttfc{RTO3 4-3 7 0#^±C(i, Z 
*L«bJg2<D3IHjm^5 4-5 9^BftW^SjBKSixSS 
2 6 0 , 6 1, 6 2, 6 3, 6 4:fcJ;tJ* 

6 5 ttl^ftl, Wh 1 O^a^Si 4 8 — 5 3 t II 

6 1 (1, {RlJ® 3 4±JC*5^T3lttiS«5 4*5j:t>*5 5 (C 
**X^ft»ttS*U WWli6 2lt {RiJffi 3 5 Jb(C 40 

t/6 4(1, fl|Jffi3 6±^*3t^r5mjfllffi5 7^oJ:T>*5 8 

[0 0 3 0] ~(D£ o CLT, 4 OOftiJ® 3 4 - 3 7 <D 
#^±(C^oV>T, f^T^l£D«^ti4 8-5 
3(1, ^20^SB$g^®«E6 0-6 5 tMV&O £?(- 

^«M» : =F«ffi4 8 — 5 3*5<fcO<6 0-6 5<D\,^-ffli> 

itii:««$ix6rt»MS:*il-t5t©tl«» 50 



^¥1 1-144996 

8 

3IEti®ffi4 2*5£U<4 34bi;i:2oro®20?IHJlft 
5 4*5J:t/5 5a*5l#ai$ixfcfiiM3 4±lcfoot(t 
Sgl ^WS^S^ 8*5«fctf4 9 ti2(D»^l 

i6 O3ol:tf6 l k&&m^MW£ti. 2ocom 

1 ^^ltibSH4 5 jo J: t*4 6^f)U ? (-2o©i2(D^lttl 
m^5 7 joJ:t^5 8&3\%tti£tl1t®m3 6±(C£>oT 
(1, SfS l©^»B»tS 5 l*3«fctf5 2il2©MS 
^m^6 3:fcJ;0<6 4 fctf&SlKeitSix-CV**. 
{::, 4ocO{RiJ®3 4-3 7 2riIL-Cjifc£#t>, 35 1 CO 
^Um^mm4 8-5 2 fcJB2<B*«M!hP««6 0-6 

[0 0 3 1 ] ~<D£ 0 tefMm 3 1 t£*S^t\ 

«t 9;fc#fc5g*£#Sfca^ mi CO(^^5mffi4 0 ^§2 

<£>f*)3$1l«4 l b<D*tfo-tzU&<D»ttffljcb Six, « 

Sl*3j;t5»2<0|*J««ai4 0*3<tt^4 lOl^-f 
tl^— ^Sayfyf^ftS 8 P^(C4oV^T l oM^ti 
gl*5i:^2(7)WIi4 0*3<fctf4 1 <E>1^ 

Wtv^M#J:5i:t5it{:it *iiBj;ra2 
0^3^m^4 0*3j:tf4 1 £ft3 0 ^ 

(Dj;9(CLt^lOWlg4 0 £m2<£>F*9£&m^4 1 

□ yfyfa-^ Ml, ^l^W^li4 8-5 3 
*5<tO ? ffi2^SB«S^«ffi6 0-6 5©'M< £ t>— * 

[0 0 3 2] ft*>, ^»SB^«ai4 8-5 3*5«tt/6 0 
-6 5(1, -^^VPft, 0«3 4 — 3 7±»t~eft< , Pi 
£®3 2*5J:u^3 3©*- SFPlc^-e^^J: pJC^S 
tiTV^o 1114(1, Mi^LfcH] 1 8fc*hC-r5l2-efeo 

x, c(^®s^>^^^3 i (cjov^T«n^m^^s m 

3tctBSi-S3FciEIS:t)orig»»^LT^So 

[0 0 3 3] H4J^*5V^T, JcHliaot, ^rOftM^J 
^ffifc^v>(lNp^r*(l, ^ 2 eo^S^Sffi 6 0-6 5 

^*^^bSl^S!JiS^-«ffi4 8-5 3<D&*\Zfafr 

[0 0 3 4] 0 4Sr#WL"C, Ot^L/:Wli4 0 
*5J:^4 l (D^^Ue 6 r-(l, «JfEJia^<o*rp]^8f£ix 

z><dx\ mmcx^xm&zftzmjfrtefamzthzti 

T-m^4 8-5 3tebmz6 0-6 5^#^<Difi{#T* 
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ft, ««tfi. ^ 1 4 8 - 5 3 ^)#^r ^f^l 

75H\ £fc, ^ 2 tf^g&ag^Pmil 6 0-6 5 <D&*frh 

[0 0 3 5] (djo^T, M 1 8 (d^L^Se*^*^ 

H 4 J: 6 7\cfo% 0 ztihfltU 

6 7 IZj&l^Xh, ^1 ^>^g|5*^m<l5 0 3oJ;T^5 3ft 
bWd!g2tf>^^T-®i6 2*5«fctf6 S^KttfeiXt 

^6<£>-e, B5to/c«j*(oi«ttJi?5c< > ioiffi3 4*j 

[0 0 3 6] Lfc^oT, Hift^LH3|i:*l,fcai 
3yT^t3li:itill rtffi«ffi4 0*3.fctf4 l tf> + 

E S L ^afetfi < r i: 3iS-C# 5„ m 
1 (D^imm^4 2-4 7ft^Lf±3Sl 4 
8-5 3CD£-*<h, r*xb£l*«ttoM*£S2<Z>5lttJ 
tffi5 4 — 5 9&V>Lfii^2<Z>^8l5*^»i6 0 — 6 4 

[0 0 3 7] 0 5*V^Lia7fL :««2^S 

o , in 6 te, a® =« 7 1 (Dft&mm&m 1 

7 i©rt««3a*jBi©l»ffii:tt»*5!K2©»fffi*:t 
[0 0 3 8] H5 4^LH7I1 % Il^Il^l^Tt 

IS 7 id*5V>X , HI 1 4^Li 3 {ZTjk Ltzmm^^-tz 

te, ^1 Of^a5m^4 0 a [1, 3 0(D||I3 4, 3 6fc 
£tf3 7 0O#>5r_hld^T^n ; e^l#til$tt^ 5 o<£>fg 
1 <7)5imm^4 2, 4 3, 4 5, 4 6 *5«fctf4 7 a SrJfc 

rtin^o mi<Dmmmm^j:^mm^^>^-3 1 

oe 3 5±(d*-egi*ffl**ts§itH««4 4id«a-r*3i 
u«*3ftsft<, «ffi3 7^*-e3i#as*t*3ia««4 

7all ffllffi3 7<D"p*«jC3l#fflSiX, 5lffi««4 7 

[0 0 3 9] i^Sl (D^WtiWm* 2 — 4 7 a 

^3l£m£*ifc3o<£>iltiffi3 4, 3 6ioctt>*3 7 <D&* 
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Jbtdfi, *tte> 5 00^1 <Z>5ltB«ffi4 2 — 4 7 a 
M«)(C^^tL5 5oC0mi^^^ J ?-m@4 8, 4 
9, 5 1. 5 2ioJ;U<5 3 a t^fh^flWi^httX^ 

<5 C ^ i wHIIM^ J: =« yf >t 3 1 k<onm 

m^5 3 a te, ^Sa55S^«« 5 3 <b tt-t<Offi«3ftS»ft h 

[0 0401 |2^1l4 1all 3 ocDftiJ 

10 ®3 4 — 3 6©#>«r±jC*-r?-en-etb§l#ffi*ixS 5o 
^>^2^^lffimH5 4, 5 5, 5 6 a, 5 7*5<fcU*5 8 

3 i t<Dm&&&mx-&. ^(oai^yfyt7 it 

tt, «|Qo 3 7±{££-T?§|£a£ft55lffl«ffi5 9(dtiS 

6 a tt, {Rijffi 3 7©**«tC3l#ffl*iX, 

[0 04 1 ] ±3S^2^giffi«S5 4-5 8*5 

ai^tfcl^ttfc 3OC0{|iJffi3 4 — 3 6(D^^_b(dfi, rtl 
20 b^2 0^[mmil5 4-5 8Jd*^ft{CgN«SttS^2 
(^^fP^T-m@6 0, 6 1, 6 2 a, 6 3*JcfctJ*6 4 tf* 

>^>-^3 i ^oteis^^wx.^, ^<omm^>^^^ 

7im S 2 o^M^-ti 6 5 t:i§t S^WT- 

^eMs-r-mse 2 a fi, ftANmrae 2 

[0 0 4 2] roj;5*aJl=»^7 f ^1^7 lidjsv^r 

0 a £»2 0>rt««ffi4 1 a £ (O^f^-T ^^^O^iiH 

.30 Wit »^r>t^^Wta3C 
Il^Wli4 8-5 3 ai8j;t**2©*aMMF- 

m^6 0-6 4o/>/^< ^ t— *icj:orafeM»«*ix 

[0 0 4 3] :©i2(D|IMIiatlil 2ocDjliJ® 

3 4 ioJ:t^3 6^#4r±{d*5V^T, II ^W^tli 

4 8, 4 9, 5 l*5j;tf5 2 Ji, ^2C0^^ 
li6 0, 6 1, 6 3 joJ:t/6 4^>l^i'tl^t»t)^9 
«t 9iCEg^tt-CV>So ^^c, WSS3 5 ±Jd*3^Ttt. 

40 ^2 (D^U^l-nM 6 2a ©Wffill, ffljffi 3 7 JiJC 
*3V^Tfi, mi O^WT-li5 3 a co^^fi^LT^ 

S^-r?feS^, roJ;^:W3 5*sj:t/3 7i:t^ 

W&*mm6 2 a*3<tt^5 3 a Sr^ix^tbffifi S itS d 
^{di;t9, <fc^>|lll 5ft^LBl 7td^L^* 

^Sl^y^yf i tdit^nfi. rt»l«4 0a*5J:t)« 

4 1 a±-C<Dm«(0«tL€rJ: vm*<ojy\*nzfartxmj& 

50 [0 0 4 4] BI8<CV>LI2ll 1 IS, C ^^B^CO^ 3 (Z)^ 



(7) 

11 

X\ H8J*, SS^yfyf 8 l^S^Tt^lit 5 
9 , IH 9 li, ^ ^>f>f 8 1 ^MltitSrm 1 <D 

^^o-r^i-^®H3-e^D , glim, as^v^v^ 

1004 51 H84l>lHU (Cjo^T, HI 1 ftl^LH 

3 {ZTjk \^tzmm^mir&mm\a*mm<D^mft'Z§r$:tt io 

U WtSKWIlflStS. roj(S3©jafc»fHcJ: 

fi" 2o<DiftiJ® 3 4^J:t^3 6 o#^±ic^r^tt^n 
3l£ttJ£jft,5 4o<^S3 0>§lffl«ffi8 3* 8 4, 85*5 
£^8 6S:»rtUTV^S. J: 9 3Iffim^8 3 
*5±t/84tt, «ffi3 4JblC*"C3l#tH*lX, ^immS 
8 5*5^8 6}*, «JB3 6±^*-C5l#a*tLXV^ 20 

[0 0 4 6] ±y*<OS3 0>9lttJ«i8 3-8 6*5 

miliums 8 3-8 6jc*«e«j^»i**K6»3© 

^»li8 7, 8 8, 8 9*3^^9 O^^rtt^ilK 

«-*>*i/r^£ 0 -r#;b*>, ^w^tii8 7^j:r;8 8 

te, «M3 4±^*3t^T3mi«fii8 3*3«tl^8 4 1^-ttt 

6 Jitc^v^T5immil8 5£>J;t>*8 6fc*ix«x»filtS 
ntv^, Si^Uffi^ll^ctSSi^^ryf 3 1 30 

=2^>-^3 l«Ci3tt5»l^«*-?-««i4 8*5<ttJ« 

5 2 dSRlt b*Lfc#4fc«::|B 3 tf>^««B^-«ffi 8 7 is <fc 
U*9 oa^n-efrRtt btL, a«=» v^v-^3 1 Kiott 
5»2^«ffl : f8fi6 l*5«tt/6 3OTSH*fe;lxfc#ffi 
fil:!3^SS^tS8 8*5«tt^8 9^-=ett^nstt 

[0 0 4 7] ffi*. % 1 <Z>f*9gpm^4 0 b (CO^Ttt, 
fl^> 4^>(0^\<D^mmMA 2 b, 4 4, 4 5b*5J;LF 40 

4 7SrMu^5 0 mKommmnizzzmm^^T* 

"Cte, iR'J®3 4*5j;l>*3 6 Ji{c*-e§|#ffi*tt59mj« 
SirLTtt, ^n- ; ettlo-ro(7)^IttSSffi4 2 b*3«fct* 
4 5 b L^*l\ 

[0 0 4 8] £fc, ±i£cDfgl <7)3ltiimil4 2 b — 4 7 
^§|#tU$nyS:4oOi|iM3 4 — 3 7<D&* Jif^l*. r 
tL^> 4 OCDfg 1<P5| mm® 4 2 b-4 7K«ftWl£g&R 
£*x5 4oco^l (D^fflSiSH^fl^ 8 b, 5 0, 51b 
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^n^^>-^8 1 -Cfi, ffiH^ >^>1h 3 1 d:*ott3f§ 
2<^S5SH-«ffi6 0*5 J: 0*6 4 j&SRtt btltL&titMfc. 
m 1 ^WMH^Bffi 48b*5j:U<51b as*ft-ewRtt 

[0049] ^fc, S2<z>fteuti4ib{io^m 

4 0(0iffi3 4~3 7^#*JbfcS^t;iX*h,3l#IH£ 
*L£4otf>S2<£>5lfcHe«5 4 b, 5 6, 57b*5j:U< 

5 9^Miti^ 0 si (oummm^^mm^^f 

-r-te, «B3 4*3j:tf3 6±tc*-egi#a*ix53ia* 
SiLttt, -tn-Pixioi*o©5ia««5 4 b*5j:t/ 

5 7b LJ&>JfcV\i 

[0 0 5 0] ^fc, Jii$tf)Jg2<7>3l£±i«^5 4 b-5 9 
755§|^m^tlfc4 0<D{U® 3 4-3 7<D&*±\a^ r 
ftP>4otf>Sl0>5lfcHfll;ffi5 4 b-5 9{cm^Wt-^^t 
4 0(^)^ 2 (^^W^lli 6 0b, 6 2, 6 3 b 

iasil=>yryf3 l i:<D«ai^LS:»*.tf, ^£>« 
l.nyfyfSKU mm ^^^3 1 {C^ott^S 
1 4 9*3^0551^ kftfc^-ffiW- 

S2(D»»li6 o b*5J;tf6 3 btf^tt-efrRi* 
[0051] r^if3yfyf8i[:^^, /cti 

tf, S53*>rt«|Hl«8 2. f l(7)^lS4 0b, 12 
<Dftg&ffi!4 1 b ^Wil^g £;ft,5 0 :titaot, 4 
otf)lRi]® 3 4 — 3 7£riiLT, S 3 0>^g«kST-«1g 8 7 
-9 0OV>-TtL*\ Sl(7)^« : f-li4 8b-5 3(0 

i^n*\ ^J;^2^W^li6 0 b-6 5C0V> 
[0052] £fc, glnyfytsi^v^t, J: 

9*£ft^*£t#3fca6(::J;i, S3cr)f^a5mi^8 2, S 
1 Of*jgf$mil4 0 b:fe5<fct*S2£>|*jffl5««4 1 b<D&* 

Jlbfc^, fl^)Wli4 0 b^J:^S2^^a5m^ 
4 1 b^SrliftiaiftOiKL-caJBbfc?), jg 2 (7>rtffi 

m^4 i b *5 j; o^s 3©^ati8 2(d^&m%l\e}%& v ) 

3SLX«SLfc«9, S3(OF^^affi8 2 til ^f^W 
I40b ^S2«fi4 1 b 4r***EI»&3gLT 

^7*IsV-=l-i/ btts ms<0^^mms 7-9 0, 
Sl^«^li4 8 b-5 3ioJ;t^S2 0^g|5*T- 

m^6 o b-6 5 t tt^-f^^f- «t or 

[0 0 5 3] r«)JB3 0Stl6»»C*5l^-C1>> Sl^ 



13 

<Z>{|l]®3 4 — 3 7^^±|Cfittt^5 0 

13, ill]® 3 4 ±^iot^-Ctt, f£ 1 ^^SPiST-®^ 4 8 

b, JR2©^»*^««6 0 bftfow-ma^as*^ 

7fcJ:t/8 8«L, MM 3 5±{C3o^Tte, 

» i ©^seas^-as 5 0 *5 ct O'fg 2 eo^s&as^sffi 6 2 

*5fiIL, fllS3 6±«c*5l^Ttt, * 1 0>*«fMHP«« 

sib. sg 2 (Dft&ffi+mm 63b* bt;cs 3 o^su 

«8T-Sffi8 9*5<fctf9 0«l, fflJSl3 7±^4oV>T 
6 5^{£HLT^£ 0 

[0 0 5 4] Lfc^oT, r^3(DlffiilCJ;ot 
<b, F^^m®4 0 b*5cfcl*4 1 b±T*<0««<7>SIEjix£:« 

^simck«9 5 j: 5 KittEasixT^fc^as* '>*< 

1 Mtts^jfltf, P^a5®H4 0 joJ:^4 1 ±-t?0>«flE<£>»S 
[0 0 5 5] l3©^M^WJi:Lt, fR 

3©rtffi«i8 2&flS;ti\ si*5ct^2^rta5ms 

4 o b*5«to c 4 i b (D^&mm istzmm = >x ^-r 

(ciRij@3 5*><fci>*3 7^5l#tUStt55iai««iS:»^:U 

t\ hi 2 n lOM^^Ii 
-C£>9, Hi 3f±, 913^7^9 iort««5»ai*S 

v^^-^ 9 i orta«5gsr® i (omm t tt»45i2 co 

Wr ffii £ t o r 7jki~ ^Fffi HI T*fe 5 o 
[0 0 5 6] Hi 24V^Lil 4fi, ^KOillM 

^'rHl*v^LH3^c^^' : ei^tB^-r6^cor^ hi 2 

9i(i S2^te®l{asti^yfyf 7 1 ^ 
l^ciMiri^o ii^»ti4 0cii, 3 oco 

{RIJS3 4, 3 5*3j;t*3 6 <D&* ±{Z*iX~*:1n : etl5\Z 
m&fLZ 5000^1 <£>5lfcH®ffi4 2, 4 3, 4 4 c, 4 

5 c*sj:t*4 6 c IrMLt^So Si^IIilia 

v^>-^9 i -ei± % my® 3 7±K£-e3i#ms*t£3itb 
e«4 7{cffla-r53iw«ffi3&s^< % fflij®3 5*j<tr/3 

6^$T^tt^tL?|#tH$tt5?lffl®fii4 4 c , 4 5c 
i3j:t>'4 6cll 5lfcti«ffi4 4-4 6 fctt*«>#ik«^ 
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[0 0 5 7] Jd&CDfU <7)3|tfjm®4 2-4 6 c 

^5l^tH^iXfw3 0(^{|lJ®3 4-3 6<D&*±tZft s Z 

ti h 5 o^ig i o§i uj«ii 4 2 - 4 6 c {zmn.mzmwt 

^tl^>5^(D^l(D^U^Mm4 8, 4 9. 5 0 c, 
5 1 c*3<fcO*5 2 c&^tllttimthtlX^Z. Si© 
HJS^SH J: 5^ 3 l ircDtiiS^^Wx. 

He, :©aB = ^t9it-ll Sl^SS^tfi 
5 3^*BS-r-5^Jg J F-«ffi^*< . **MmMS5 0 
10 c, 5 1 c^Octt^S 2 fttft*IimHfi5 0-5 2 t 

[0 0 5 8] ffcfr, fg2<7)F*9£flffiS4 1 ctt, 3o<P{M 
134, 3 6^J:0'3 7^^±C^t^ix^l^tli 
ZtlZ 5o(0»2G>5lttJ«15 4. 5 5, 5 7 c, 5 8 

cfcJ:t;5 9cS:MLtv^ 0 Si^S^Sias 
il^yrvf 3 l i:Otil^^f ifl Z.(DmM^> 

^u-9 1 -m (Bflffi3 5 Jb«c*-e5i#u$ns9iai« 

«5 9^tta-T59ltB««36Sft<, «B3 4, 3 6*5«t 
T>*3 7(d^-C5l#ttiStLS3iai«ffi5 7 c , 5 8c^J: 
20 tf5 9cli. 5lttJ®1si5 7-5 9 

[0 0 5 9] Ji^<D»2<Z>5lttJ««5 4-5 9 c 

3&S5|g:aSttfc3oOfira 3 4, 3 6*dJ:U<3 
±lCf2, *Hf>S2 0g|ffl«fli5 4 — 5 9 c 
«tt**L5» 2 6 0, 6 1, 6 3 c, 6 

4 c*Dj:t/6 5 c *s-tix^ixKi+6*tTi^So Si^I 
lt^iSii^Vryf 3 1 ^cotiS^^W^^, 
:©ii3yfyt9im i2^»Hi ! -tS6 2 

30 6 4 c*5«fcU<6 5 c J3. ^gP^SS 6 3-6 5 i:W 

[00 6 0] roj;3 4«i^yTyt9 KC^^T 

o c £S2<z>rt«mffi4 i c k<D*tfa-rz%M*<Dm±i&. 

»1^4MMiHf-««4 8-5 2 c*5J;WfB2©^»«^- 
ti6 0-6 5 ctfV>ft< t J: or 

40 [0 0 6 1 ] :^4^I6fiT1i, stauiiw 
IIMiP^ 4 0©{|iJE3 4-3 7^iiLT^l<7) 
^SUS J f-«ffi4 8-5 2 c COl>-ftb^^m2<7>^a5^ 

m<i6 o-6 5 c <ov>-f4x^i:^^2{-gae$tt-ci^ 

^> 0 :o#,i:i3t^, *20jtK*l»i:*ftorv>5. 
Lfc^oX, S4co^J6^tcJ:n^ Si^W 

^1^]^, ^Mi4 0 c*Dctt/4 1 c ±-C<D«a£©«tttL 

so [0062] j^±iftp^ Lfc, mi (Dmmmmiz&zffim 
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[0 0 6 3] *W£¥Br+8=£3. 2 

mmX2. 5mm£U rt«Mt«Sr-&t|-C 6 oil Lfc t> 

-rt£t>*>* mm^^^f^^ 31, 71, 9i^oj:i>* 

«t. 3SS^rt^®ffi(^aS^2|Hj^«9^Lfct>C0^ L 
[0 0 6 4] ESLtt, ^ffiiSJCtoT*^. 

<D«8»fo 20 
ESL=1/ [ (2rcfo) 2 XCs) 
lC<fcoT, ESLS:*«)«t5tt5*ft-e*5 Q 

[0 0 6 5] E S L Stet$:WT©S 1 

-To 

[0 0 6 6] 

[*1] 





ESLfi (pH) 




40 




7 2 


mm 3 


8 5 




5 1 


tarn 


9 5 



-c\ ESL^s<«ii^ mz s mmmite, esl 

[0 0 6 7] J^_h, wCO^BW 4:111^ L^SIJfiJKffi^BliS 
[0 0 6 8] 
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[0 0 6 9] Lfc^oT, #SJS»*S:i*fflScfk-rsr 
Rft*3dSK»ftfbi-5rtar«flSL, * (Ditto* r<£>^ 

#*Ei-6r. fc£;ttf, *JWfciai»jc*5Jts^ 

iicffll^rt^t^^c MPU (-^^n^n 

[0 0 7 0] r-(D*K^*5^r, J^T^J:5*#saffiffi 
&Z£Vm< IsfzV It, E SL<o(g:«^J: DSft*W-e 

smc, ^i^j:t>^2o^^mn^^^ov^ 

-C, =^^^*ft;o4ocQfiiJBi<D5t>^*< H3o 
3ocD5ltH««S:^*LT*3?>, :i*i<b3lfcijmffi 

[0 0 7 1 ] ±IOS 1 ©3MfcflB*fc*31^T\ 

IlwrtM»\ 4ooflJBaO#^±J-*-C-en-ett 
31 S tti £;fc,6'>ft < 1 4 o^^ l (7)31 ttJ««*rffi£/£ L 
T£><9, ^iiUffot, Sl^SSflSjis, Si(^ 

3iu««3ftS3i#asn^4o©«ffi^#*±^RW6>n 
Ti/>^>, mmmmx-ibZo S3i;, p i: < ±y*£>fg 1 <o 

* _t{c £ -c*ix^ix3l #US^'>«<tt4 ocofg 2 
fflHP«ffi05, »2 03lffl«ffi^3l#W*tL^4o^ftW 
[0 0 7 2] &*5, ^tte>«l*5J:tJ 5 »2(?5rtfiFB«ffi(0 

t^x^s i ^mn^tti t -r^x^m 2 o^a*^ 
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[0 0 7 3] Sg5{C. mite£Vtm2<DftWmM<D'ptj: 

< t h— *<7>5ltH«fttf s * b fc l o<o{|ij®_L<£>'> 

fcMkoa^^^y h J: 5 fc, Si?) 

rt&psffi<t s 2 <Dftunmb<Dttfairznft<D&&m i ik 
t ztLht, mm = >^>v-(D^mit^^mmm^ 

Wm\±. &te< bh2^(DMm<D&*±{ci£x*:fr*:th 
bfcXZZb bi>\z, mmM&&<1rZ>^ bfc 

[oo7 5] ±T&L,fzmM%m^&\<^x. -t^x^mi 
<DftMffi*wmb-t'<x<DfB 2 (D^^mmb-r^x 

^I3^»li^\ 4ooOTSrabtBi:E 

WfcffiS^SC £#^£5 Ssftg^J: *9*a< 

t^ri^S^ ES LSri 9/h*<i"Sr 

[hi] ^<n%w(omi<DnmmM^£.%mm^^^ 

t31 0^«Sr^i-5pffiiaT-*>So 
[12] HH^LfcSS^^^-9-3 l<Z>rtffl«5tS: 
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[H3] mi K^LfcffiJf ^^-t^i?- 

'So 

[i4] ilf^L«inyf>t 

nasi ^<Dmm<om2<ommmmAc 

t71 o^«Sr^i-5pffiEI"e*>So 

[@6] IHS^LfcfflS^V^^i^ 
11^114 0 a J&SiiSWrS&fc 

[ni7] m 5 istif&m > j f>-^ 



3 i oF*^^$*fli££ 
3 i Kio^-csfcjfx 



7 1 <Dftm>m&& 
7 1 <D[*ja$tfSit£ 



[(H 9 ] 18 LfcSJl ^ >"r^-V- 8 1 OrtS5»i££r 
[[Hi 0] mstc^LfcfflS^Vx^-^S KartWflKfi 

10 [m 1 1 ] m 8 (c^ l^sm = 8 i <ortffl«3S 
[Hi 2] :^p^$4^»li;J;6ii^T 

>-i^9 1 ^^S^^-r^ffiUlT'fo^o 

[mi 3] in 2[Z7jkvtzmm^>^>^-9 

MSI ^F^^m^4 0 c 3ftSiiS»ffi«rfcoT^-t-^P® 

[Hi 4] mi 2\z7f;Ltzmm=*>7 £ >'V9 KDftmm 
m^2<D^mm4 i c^m^mm^hox^-rw-m 

20 0-Cfe5o 

[Hi 5] r <D$tw \z. £ o s^swswi = >^ 

[[HI 6] mi 5 d^Lfc^Jl^ yfyf i cop^^m^ 

[hj 1 7 ] iis {ctt: i^tzmm ^ 1 <Dftuw& 
&%$2<D\H^mmi l^m^wr^h^xTjk-tw-mmx 

[H18] 0 15 lsfz$Mm^>"T>-y- 1 trzfcJt^Tifft 

3i, 71, si, 91 mm^yf^^ 

3 2, 33 3fe® 
34-37 {RiJ® 
3 8 ^yfyf** 

3 9 newi 

40, 40a, 40b, 40c W> 1 CDft&Mfa 

41, 4ia, 4ib, 4ic m 2 <Dft%mm 

4 2-4 7, 4 2 b, 44c, 45b, 45c, 46 
40 c , 4 7 a Si (D^mWM 

48 — 5 3, 4 8 b, 50c, 51b, 51c, 52 

c , 5 3 a mi (Dft-Uffi+Wm 

5 4 — 5 9, 5 4 b, 56a, 57b, 57c, 58 

c 5 9 c m2<D$\\tim>m 

6 0 — 6 5, 6 0 b, 62a, 63b, 63c, 64 

c , 6 5 c w,2 (D^n^mm 

8 2 S3(Drt»tS 

8 3-8 6 fg3 0>3lttiB« 

87-90 ^3 <D^n»^mm 
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